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V*,- Combination therapy using anti-tumor monoclonal antibodies and/or Immunotoxlns with 
Interieuklrv2. 



© Antitumor activity m humans can be augmented by administering to the mammalian host a pharmacologi- 
cally effect ve amount of mammaiiar. IL-2 and at least one immunotoxin that binds selectively to human tumor 
ceils and/or at least one monoctonal antibody that binds selectively to human tumor cells. The IL-2 and 
^.mmunotoxm and/or antibody are preferably administered separately to the host. The compositions and 
^medications* the invention are useful for prophylactic or theraoeutic treatment of such cancers as ovarian and 
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COMBINATION THERAPY USIN' 



i ANTI-TUMOR MONOCLONAL ANTIBOOIES ANO/OR IMMUNOTOXINS 
WITH 1NTERLEUKIN-2 



^ ^ . 0ina: . on c' .mef»e-j«.n-2 an- a; .eas: one -nonocionai antoooy 

•tttrto*** ,,L - 2! - a v " ,onoK, ' ,e '?C e : -o sa n: .ect-ns am.gens. or other 

s:,^.. f.rst oescr.oec oy Morgan 3 ~. « - j — . now Mert<Mk , n . 2 , s 

iano- Decause o: us aoii.iy to >ncuce aroiitera-ior c sv-ni-.a.-- o »./c 

*~* S ?V-^™?™£ d-entn* an 0 =.a«s ^ * t-2 * -n*. M cysteine normally 

■ ^sU; JL: u. s . ^ «». «« ~~~r? t *** 

„.,-...„- .--^moans nat.ve IL-2 and muteins thereo!. as *e« as "-ne purified lorm ol IL-2. 
9J -V,«--S; Z:S»2T7 .ssued August 5. 1986 ***** an !L-2 compose suitable .or recon- 
, a C narmaceu,ca.iv acceptable aoueous vehicle composed of ox.d.zed J"*"* 
s , :;:^ 0 ,nam IL-2. The «L-2 « noted as useful m comb,na:ior. w*n cytotox.c chemotner apy or ,rad«non o 
s£e*- -n the treatment of mal.gnan, or pregnant d.seases ,n a d,rect ,herapeu,,c * adjuvant senmg or 
... «mD.nat.on wit* other rmmune-mcdulating drugs, Ivmphokin-s .e.g.. IL-1. IL-3. CSF-1 and IFNs). or 
wuraiiv occurrinQ or inducible anti-cellular toxins. . 

^S"^ his coworkers have shown that system* adm.n.strat.on „ recomb,nan, hg 
- cosos causes regression of established metastatic cancers in m.ce (Rosenberg et 11 Jxfc Me£ (1985) 
" -n eonjucCon with lymphofcr^activated Utor cells 'Rosenberg S « -Lfig S£± 

m5. (19 8S). 313:1485-1492). and tumor^nfiltrating lymphocytes (Rosenberg et al.. Soence (1386) 

— ^2 mid-iToTthere have b«n numerous reports of munne monoclona. antibodies that interact 
» wr, human breast cancer associated antigens, m these reported studies. m,ce 

• boosted with human milk fat globule proteins, breast cancer cel. lines or breast ^rn^m^e,!^ 
Sine sptenocytes were fused with mouse myetoma «ns and hybndomas were ^^^^^ 
specrfcity ot the culture supernatant lor M - iwast cancer ^ns^Taytor-Pap^.m^ J. e 1 fit 
j ^cer <1981) 2B:17-21: Yuan. 0.. et 1 JNv3 "11982) «^»B-72S: Oocca.O. R et «U Cancer Res, 

35 " 9 M^e^Tmvestigators at Cetus Corpondion have discovered munne n^ctonal 

bind seiect^ty to human breast cancer ceBs. « lg6s or IgMs. and. when conwated ©nan A ct«, n to 
•orm an immunotoxin. exhrbit a tissue culture inhibitory dose which results .n 55% of ^1 undated) 
protein synthesis (TCID 50%) at immunotonn cun^t.ua lio n s of less than about 10nM agamst ar toast ^one 
of MCF-7. CAMA-i. SKBR-3. or BT-20 cells. These antibodies are described more fully m EPC Patent 
Publication No. 153.114 published August 28. 198S. . 

m addition, researchers at Cetus Corporation have discovered munne monoclona! antibod.es ^ 
not bind to blood cells, have a breast tumor binding range of al toast 0.25 (i-e.. they bind to at leasl 125* of 
breast tumors tested) or have a breast cancer ced fine binding range of greater than or equal to 0.25. have 
« a normal tissue reactivity as defined below tor human breast and/Or ovarian cells equal to or less «ha"J> °9- 
are KjGs or IgMs. and. when conjugated to an imaging moiety, produce a signal sufficient to image breast 
cancer tumors. These antibodies include most of those described above and are described more fully m 
European Pat Pub. No. 220.858 published May 6. 1987. 

lmmunoto»ns. which are comprised of an antibody conjugated to a toxin, have been used lor therapy <* 
sc various cancers to which the antibody is specific Certain immunotoxin molecules may be too large to reach 
the tumor cells efficiently due to poor diffusion out f capillaries. 
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~ 0 -^TdD js.i" :«c r ~ce an;. -cancer --j=s :o :rea: malignant tumors <n numans .« 
, *r e n.ear^ anc o :ne r.n. : Tne ant-cance- rrcgs --a, ant.metaooines. aikyiai.ng 

"I ^ -~. "I, w -. a i -c-trn; <?:: Comcna;.cns o* c-jzi a-e a='—i»Eierec ;n an anempt »o ootam a 
,1 .TV T.'..!.*^,/ ->05: Ta-ce-c eg . carc^orna*. melanomas i y mpn?mas anc rjfcorr.as. anc 
^'^/-^V'^'naV e^'e-^n^ 0 : oru3"«is:2^: cei:s arc :o -educe s.oe erte::s o! eacn drug 
? 'X~*i^'*n e- ai ' i^unc 237 - 725- : T4 2 asc'stec tna: IL-2 increases the vascular 

a-" , a - e -eTu-- ai5ur-«ri .i^u*:cn -nto o-g2ns i ctie e; a:. J_ Immunol (1985) 135.2365 
l.V. -V e ^ -na: .-eversisie ^y:~ 'etc-*-- d:::^-', -esv: *rom acmm :S :' £ t.on 

-\ ™.,~ a -,.c- rf ^ ?vs ..^/--e -.0 CIO ".as acm^s:*'*'; :mmuro:or:- a-^ cr T*oncc:onai antiDody and IL*2 to 

-=>--^zse ~- eliminate :u^c O'j'den 
" '.\„. 0 . n ~,.. . ne resent invention =rov.ces a -.omoosiwn su-.taate 'or parenteral or subcutaneous 
s^rion - - "w^-bteoeec mammal nest tor tnerapeut.c or propnyiactic treatment of tumor ourden 
^.1,^3 £ ^.v-ore ir. onarmacoiwcaiiv e«eci.ve amounts, o' IL-2 from a mammalian species and at 
-cr.oc'cr.a. antioodv ancc: :mmunou,/.n tr.a: otncs seisct.veiy :o ceils containing the tumor 

" ^'Vome- a*oe" invent novices a ^eno3 tor tneraoeuac or proohyiact.c treatment o» tumor 
s.- en U" a wa^-^ioo-e- mammahar. r.ox comprising admimstenng tc s*o nost a pharmacologically 
-^n-v* a-our.t o: a ccmcnavor. o« !L-2 from a mammalian speoes anc at leas: one monoclonal antibody 
'^..^^ - £ - -.,n-s selective:*- tc ce»s containing the tumor ourden 
~ C "s-.ew"^* " -2 ■* £ -eco«wan: ny-.an IL-2 anc the monoclone! antibody emptoyed aione andor 
** in tne : mfaunaCK ;n selectively omds to human Drear; and/or ovanan cance- ce»s and has a G or M .sotype. 
^ ^ WQr ourd en i.ne treated ;s oreast and or ovarian cancer 

'"-^ VgrromaaDn cf IL-2 immunotoxinfs) andcr amobodyfiesi o pharmacologically effective amounts is 
exaecwTtc arov-oe suitable treatment o? a variety of lorms of cancer, especally oreast and ovarian 

75 ^The »nven £ ,o,n includes the use of a comb.nat.on of IL-2 from a mammalian spec.es and at least one 
-coctonal anfbodv mat binds selectively to human tumor cells and'or at least one .mmunotox.n mat b.nds 
setectivety to human tumor cells in providing a med;caticn tor the therapeutic or prophylact,c treatment of 
tumor ourden m a warm-blooded mammalian host. 

3 n ='e*eraiJiv the IL-2 trorr. a mammalian rpeoes and at least one monoclonal ant.Nxly mat Oinds 
' se^trveiy to human tumor cells andor at least one .mmunotox.n that b«nds selectively to human tumor 
cells are to be administered separately. 

- vet another aspect me invention includes a composition suitable for parenteral or subcutaneous 
DTOOhvlactic treatment of tumor burden comprising a m.tfure. m pharmacologically e«ect.ve amounts, of II- 

K 2 from a mammalian speoes and at least one monoclonal antibody that binds selectively to human tumor 

""a further aspect cf the mvention ,s IL-2 from a mammalian species and a: least one immunotOKirr that 

b :ncs selectively to cells containing the tumor burden and or - least one monoclonal antibody that binds 

selectively to human tumor cells for use in a method for theraoeutic or prophylactic treatment of Uimor 
^ burden in a warm-blooded mammalian host compnsmg acm.n.stermg to said host a P hafm f^^ 

effective amount of a combination of said IL-2. immonotoicin(s) andor antibodyOes; optionally with the 

components of said combination to be administered separately to the host. 

The invention also includes a process for tr-e preparation of a composition suitable 1or parenteral or 

subcirtaneous administration to mammalian hosts tor tneraoeutic or prophylactic treatment of cancer 
.5 comorising mixino together or formulating for such use IL-2 from a mammalian speoes and at In* t one 

rnonodonai antibody that binds seiecavely to human tumor cells end'Or at least one immunotox.n that binds 

selectively to human tumor cells. 

The term -therapeutic- treatment refers to administration to the mammalian host or patient of the IL-Z 

and immunotoxin(s) after the patient has developed cancer, (..e.. after a tumor burden has been deter- 
so minedi. as measured by any means in the art. with resultant decrease or elimination of the existing tumor 

burden. 

The term ^prophylactic- treatment refers to such administration to prevent recurrence of the cancer 
after therapeutic treatment has been administered. 

The terms -cancer- and -tumor burden- refer to any neoplastic disorder, including such cellular 
ss disorders as. f r example, renal cell cancer. Kaposi's sarcoma, chronic leukemia, breast cancer, sarcoma, 
prostate, pancreatic endometrial, and ovarian carcinoses, rectal cancer, thr at cancer, melanoma, c Ion 
cancer, biaddor cancer, mastocytoma, lung cancer and gastrointestinal or stomach cancer. In U.e method of 
the invention, the target tumor burden is advantageously breast andor ovanan cancer. 
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- nP ^ a -oioQ:co)iv etiec:.ve amoun;" re'ers to ne total amount oi each active componem of 

--no- - r^-c,Vn -re^. ma: =s s^-oen; -n snow.ng a meanmgtui pat.en; oenef-t. > c oroionganon 
• - aV VV-" ^ o-ca«e w-ien me effecwe amounts oef.nec here-n a-e emoioved ™ 0 re ett.cacy 
I JS .^"C /cmcna:.or man usmg e-tner ccmoonem atone As aooi.ed io ar. .nr.. v .fluai aci.ve 

^"eo.-n : V-n.n-ie,eo atone me :^ rcte-s to :na: ^gred.ent alone: when como.nai.ons are usee in? 
. e :» , e f r * - -oms.nec amoums m me creoaration :.»at -esui; m me therapeutic or proonyiact.c effect 
'"t'^Vt" -'ecomo.ner.:' reter: to iL-2 orocuced by recombinant DNA tecnn.oues wherem generally me 
c . Gr ,ec ov kne-wr. reccrr.Dinant DNA technology "or e*amoie. me human tl-2 
sucr. a* a bacterial ptasmid. oreferabiv an £ coi^ oiasmic. to 



iL-2 



90 r t co-.hc : c 

•« m*of-ec m:o a sunaoie DNA vecto 
o-a"n a ^e-o-.3.r.afi' piasmc. anc me oiasm* is usee! to transform a suitable nos; Tne gene .« er.oresseo 
.~ rt nns . , n prc-^e tn- recorr.o.nan: c-roten examples of su.taoie recombinant -lasm.ss to- :ms ouroose 
n-'uo* pBR32-> sCRi cMB9 and oSCl The transformed nos: may oe oro«aryct.c or eukaryonc. including 
mlmmai.ar.. yeas;. Aspergillus and .nsect cells. One preferred embodiment nere:n. out not me only 
->'eferrec eriocciment. empicvs oactenal cells as the nor 

--^maceutrcaiiy acceptable" refers so a carrier medium mat does not .mertere w.m tne 
effectiveness of "6 oioiogrca' activity ot tne active ingredients and ma: >s nc: tox.c :o me nosis to which u .5 

administered. 

A c .j« e * r>~e.* me term -monoclonal antibody* means ar. antibody compos.t.cn -saving a homo- 
-eneous a^cccv collation t: :s no; intended to be :.m,ted as regards me source of tne antibody or me 

"rg^er m vs~j C~ :t :$ made 

The term -..-nmunctoxin" as used herein refers 10 a conjugate of an antoody or fragment oi an antibody 
and a cytotoxic mo.er/. The antibody or fragment thereof emoloyed must D.nd sslect.vely to human tumor 
— (•« anc" be effective in an immunotonn. The antibody is chosen from those descrioed hereinafter .f n .s 
elective m me corrugated form. The cytotoxic moiety of the immunotoxtn includes a cytotoxic drug or an 
^ymsucailv active to«n of bacterial or plant origin or an enr/maucaJly act.ve fragment ("A chain-) of such 
a -exm ocampies of enzymatically active toxins and fragments thereof include d.phthena A chain, 
nonb.ndmc fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), nan A chain, 
abrin A cham. modeccm ; cham. alpha-sarcin. Ateurites ♦prdH proteins, dianthm orotems. Phytolacca 
americana orotems (PAPl. PAPll. and PAP-S). momordica charantia inhibitor, curon. crotrn. saponana 
officinalis inhibitor, geionin. mitogellm, restrictocin. phenomycin. and enomyem. Ricm A chain, nonbind.ng 
active 
chain. 



fracments of d.phthena toxin, abrin A chain, and PAPll are preferred. Most preferred is the ricm A 
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As used herein, me term "select^ ttnding to human tumor cells' refers to preferential binding ot the 
antibodies of the immunotoxin to human cells that are cancerous or exhibit cancerous growth or other 
properties charactenstic of cancer. The antibodies of the immunotoxins do not preferentially txnd to normal 
healthy cells Examples o? such tumor cells include leukemia cells, prostrate cancer cells, colorectal cancer 
celis. breast cancer cells, ovarian cancer ceils, rectal cancer cells, throat cancer cells, melanoma cells, 
-olon cance- ceSs. bladder cancer cells; lung cancer calls, and gastromtesunai C stomach cancer cells. 
Most preferably, the antibodies ot the immunotoxins selectively bmo to breast anchor ovarian cancer ceils, 
as oopesed to binding to normal, non-cancerous cells. 

As us:*d herein with respect to the exemplified mcoociona! anti-human breast cancer antibodies of the 
immunotoxins. the term -functional «*iivalenr means a monoclonal antibody that: (a) has a breast tumor 
binding ranoe of at least 02$ or has a breast cancer cell line range of greater than or eoual to 0.25; (b) 
binds selectively to human breast cancer cells: <c) has a 6 or M tsotype: and (d) binds to the same antigen 
or eoitope as the exemplified monoclonal antibody, as determined by immunoprecipitation or crossblocxing 

and sandwich immunoassay. 

As described above, the term •functional equivalent" as used herein includes four criteria. The last of 
these criteria, binding to the same antigen or epitope as an exemplified monoclonal antibody, may be 
demonstrated bv experiments which show aossblockmg of an exemplified monoclonal antibody by the 
functionally equivalent monoclonal antibody. Crossblocking occurs as a result of an antibody binding to me 
same eortooe on an antigen as that bound by one of the exemplified antibodies, or as a result f an 
antibodv binding to a different epitope which is so dosery situated on the same antigen that binding f an 
antibodv to one epitope blocks the binding of an antibody to the second epitope. Crossbtodong thus rs one 
of the criteria by which one can determine that a functionally equivalent monoclonal, antibody binds to the 
same antigen or epitope as an exemplified monoclonal antibody. 
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- ^ : -n e r met-:c ' : ' ~eie- ~ -n-n- wnetner an a^DOOv c! the »m- 
, .^ .^ ;r< : nese assays a Ws: monocionai anticooy ■' oounc :o a 
->.--c:>"e c'2ie A':** voatrte".: "J oreven: nonspecific undmg. a 
<?c ■:• *io Dcunc ar.t^ccv Suosecuen:iy . a ^econo annoo-w ^av-ng a 
:rm:en-: en:ym« s added !' :ne second anticooy Dinas io me 
v ^vn-.ciG cco-es o' sam^ epitope on :ne same antigen are 
; *o otic e::^e* :ie sane eo:;cs* specificity o f different Out oroximai 
'C£-:-'.s o! c-c:h crosss:"*"" 5 3 f -c taiOwc n assay are iunner 
■ r ecc-u::o n of Western cto~mc ;o characterize the 



2-:.~er. specie:"-'.- s caiec 
--■x.c-r D". a s«rcc-<".c s? r, et o* f ests sue** as ^nunt 
~ wei:n . f «, v : -c ar.tigems) sound py Doth a r .::oooes 

t-.- Arr-.er'can Tyce Cur.ur* Collection ;ATCCi. RowiM*. 

_ -ro=--ce mcr.ocicnaf antic-odes to target tuners -or example, eel' lines producing mon- 



MO uSA nas a v*oe variety of coil lines on 



:;'cr,a' artoo^.es ;c r.yman r.or-smai: ceC long cance- induce 7030* (deoosaed as ATCC No HB8310). 
V, 7. ; ^. oryC , r rT , i . r , 0C ;« ri5 i art:so<5ies to numar melanoma cells include 704A1 tocposited as ATCC 
u z HB*S302.'ce*:' : mes producing monoclonal antiood»es ;c small ceM carcinoma include the cell lines 
-e-cs^c as ATCC n53462 and ATCC H3B711 Cei: lines producing antit>odies to pancreatic carcinoma of 
:'--c! Df*cr .rcivce -/?r:com 2 deoosrted as ATCC HSeSO* a ce:i <;ne producing antibodies which 
TV- - 2 ~ err-oe r-esen- on adenccarc : nnmas of The stomach co:on. and pancreas, and td esophagus. 
^as:"ane ?Ja^n :J~r-s -.<?■/.■•- as CSLEX: .5 deoes*:eo as ATCC K3S580 

Conjugates ct :ne ant:oco/ ana cytconc moiety may oe mac* «mg a vane:y of ^functional protein 
-nco^v-nc" reVcenTs Examples o f such reagents include N-suCC»nimiayl-3-{2-cyr.dyidith»o> propionate 
iminotnioiarie rlT:-. ^functional derivatives of imtdoesters such as dimemy! aooimidate • HCi. active 
esters sucn as disucc*n:midyi suber2te. aldehydes such as glutaraldehyde. bis-aztflo compounds such as 
o,-' i^aiioooeruovi) hexane<5iamine. o^s-diazon.urr. derivatives such as ois*'.p-diazonium-oenzoyl)- 
er;ytene<2»am.ne. d«socyar.ates such as to!ylene-2.6-cnsocyanate. and P:s-aci;v€ fluorine compounds such 
as 1 .5-difluoro-2.^-dinrtroden2ene. 

The method of nis invention involves admmistenng to a warr-r- blooded mammalian host, mciuding a 
mouse' ra;. raoDC. orsnate. P<9 or human host, preferably a human patient, a pharmacologically effective 
ardour.: of IL-2 and one or more monoclone! antibody(ies) and-or immunotoxms that selectively bmd to 
humar. tumor cells. The IL-2 and monoclonal antibodyiies) and/or immunotown(s) may be cor.ibined in vitro 
t-eiore admmisvatioo if neither is adversely affected chemically and both remain efficacious. Preferably, 
however, they are separately administered to the patient, n either order 0. simultaneously. An example is 
tne orotoco! set forth in Examples 1 and 2 hereof, wherein the IL-2 and immunotoxm are administered 
seoaratefy. 

The admtnistration(s) may take place by any suitable technique, including parenteral administration. 
Examples of parenteral administration include intravenous, intraarterial, intramuscular, subcutaneous, and 
ir.TT^oc.^toneai, with intravenous, intramuscular and intraperitoneal administration being preferred. 

As an example, the patient/host may be treated locally (as by pentumor or intramuscular inject) r 
systemicaiiy with a preparation having IL-2 activity until the capillaries begin to leak large proteins (about 6 
days). Then the immunotoxm may be administered with or without the IL-2 !or the prescribed duration f 
treatment. Alternatively, immunotoxin can be administered from day 1 of treatment. Local treatment with IL- 
2 to promote immunotoxin action may be followed with systemic (e.g.. trrtraperitorteal or intravenous bolus) 
administration of IL-2 and immunotoxin. 

The dose and dosage regimen will depend on whether the IL-2 and antibody(ies) and/or immunotoxin- 
/«t are being administered separately or as a mixture, the type of antibbdyOes) and/or immunotoxm(s) and 
cancer, the patienVhost and the patient's history. The amount must be effective to achieve some turn r 
reduction or augmentation of LAK activity. The doses may be single doses or multiple doses. H multiple 
doses are employed, as preferred, the frequency of administration will depend, for example, on the type f 
component cancer, dosage amounts, host. etc. For some types of cancers, daily administration may be 
effective, whereas for other types of cancer, administration every other day or every third day may be 
effective, but daily administration ineffective. The practitioner will be able to ascertain from clinical trials 
which route of administration and frequency of administration are most effective in humans in any particular 
case. 
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-.. r j-c- .-i' wmT ajoesn =-? most elective nerein ,s o-»e «n,c -esuiis .n regression m size 

.. J .* ^V?* asappearanc'fr o- noo-reaooearance o! :ne :jno, anc .s no: :o«.c o- acceota'oiy 

.'. r -' o^r'a-- sum c=na,:,ons as :»ve:. cn,l.s anc gen^a.' <r. a : s ,se a'O conferee a-.ceotaoie 
.•;*' ::..J,^";. 0 c f .Vvei ~»' depend ^ -.any factors, 'or e.amp* ir.c- woe c< host and :yr? rt canco. 
: M -;, Ku:s ,"„- „ Qu ence of aom.n,suat: S p.. er.s.mg tumor ource^ :ne type oi IL-2 and antioodydes. 
.„„ .-.--ur.o^y-i/s/ anc aeumuor <~* toxicity 

; e - 0 c ™ y oe de^ec ov e*ent anc : y9 e c< s.ae ejects. w,:n ieve:. cmlls ana general 
l^-l,^ 3 :aoie :c*ctv -or me stuCy we*n. or so^et^es cv me amoun; of oody weight 
J-eVg'cenam perroo oi ::ne Tne reversion retention .n me body resulting from \\.-2 
l!- «.c."":.^ C V-.'c.^e P= ^ V L JU e a £ '^munoi, , 135.2S6S M92S» i! ocdy we-gtt gam .s the rnienon 
1 f/. .-^ " Ygam ^ :0 2C°o oy weignt m\\ o% :c;era:ec *>m greater man 20% gam oemg 

" "i -e".- a -- e -2sie -OK.C-.V :ne host :s .mmunocsnpetem. ano .! the route d administration is pre- 
.. , :, oa . me ;, , n "" ao 7 nn^ni a c.T<n lS trat.or< of IL-2 da>ly 'or M oa/s Beginning at flay i post-treatme... 
.. a-voocvoe*. everv otner sav v every third day Deg.nn.ng a: aay i. tne dosage level lor each 

' !c;::,.%^;. ; ^pinant. ™crc 0 .ai.v produced IL-2 and an an„-Creast cancer monoclonal ant.body ,s 
aD0 .".. -^75 * iC'-TS « 10* una <U) IL-2 per kg of host we.ght <where 3000 un.ts is i ug). 
-^ u l.".oi-ra»«e cose stuo.es. and troo about 25 to 50 «g kg of nott we.g« of anybody 
" "•'•n=.» < — e -a-° 'o»c-t>- anc ■'. there .s sretreatmen: wrtn reccrr.o.r.ant. m.crob.aliy produced IL-2 
- r . - "--^.'.'^r^'n^on' C2ll , « 0 r :4 days o! the IL-2 anc ! S r 7 days o! -mmunoto-.n beg.nr..ng at 
■' .1 '■ I os -"r«. a ^en- the dosage level o! each adm.mstrat.on oi .mmunotoxm made with me am.-weast 
Ig^. an^ y ,. 25 -o 500 ug'Vg cf host we.ght ol .mmonotox.n. The IL-2 level rs that given above. « the 
^^unc-comcromrsed (i.e. nude m.ce. wh,ch have a genne deficency). We maximum tolerated 
rrav be lower. 

~ in one oreterred emtjod.ment :r.e IL-2 -s given at the ^axtmum tolerated dose daily for one week 
ioltowe- by giving one-half the max.mum tolerated dose of IL-2 with concomitant aam.n.strat.on ol the 
maximum tolerated dose of antibody or immunotoxin. 

Fr oaremeral adminiswat.or. the IL-2 and amibodyOes) anc-c- -mmunotoxin(s) w.ll generally each be 
formulated in a unit dosage in.ectaole form (solution, suspens.on. emuls-on). oreferably in a phartnaceut.- 
- -any a-eptabie carrier medium that is mheremly non-toxic and non-merapeut.c. Examples of such veh.cles 
"neJuds valine. Ringer's solution, dextrose sotirbon. mannitol. and normal serum album.n. Non-aqueous 
ve-i-ies such as fixed oils and ethyl oleate may also be used. The carrier medium may contain minor 
=moun's of additives such as substances that enhance isotonicity. solubility, and/or chemical stability, e.g.. 
Gutters detergents, and preservatives. The IL-2 and anbbody(ies) and/or immunotoxin(s) will typically each 
be io-mulated in such earners a! a concentration of about O.lmg/ml to lOOmg/ml. preferably 02 to Img-ml. 

Alternatively, the IL-2 and antibody<ies> and/or imrnuriotoxin(s) may be made mto a stenle. stable 
•vsohilized tormutaton in which the ourrfied IL-2 and antibodyties) andw rmmunoyoxiiWs) are admixed with 
a ^-soluble carrier s-ch as mannitol. which provides bu3c. and about 500 ug of a surfactant such as 
sodium dedecyl sulfato per mg of IL-2 or 0.01-0.05% in typical (emulations to ensure the wlub.My pf the 
« recombinant IL-2 in water, if the antit^y«mrru»r 1 «o«i is stm acSve at such concentrations. The fwrnulati n 
i« suitable lor reawstitution in aqueous injections tor parenteral adrrUrHstration and it is stable and well- 
to.erated in the mammalian host, particularly in human patients. The IL-2 formulation method is m re 
csmoieteiv described in VS. Patent No. 4.604.377 issued August 5. 1986. 

L- an attemative IL-2 formulation of PCT Pubtaawn No. WO87.000S6. published January 15. 1987. the 
| L .2 may be solubitized. not by a detergent but by reacting the IL-2 with an activated prtymer selected 
from polyethylene glycol homopolymers and poryoxyethyfated poiyols. said polymer having a molecular 
we , gn - oi irom 300 to 100.000 daltons. oreferably 350 to 40.000 daltons. The polymer is activated terminal 
groups reactive with both the free amino or thiol groups of the IL-2 and the hydroxyl group of the polymer. 
Examples of such coupling agents include hydroxynitrobenzene suttonic ester, cyanuric acid chlonde. and 
sc N-hydroxysucanimide. This modification eliminates the necessity of adding detergents to solubilire the IL-2 
at physiological pH The IL-2 is then formulated directly with the water-soluble earner and butler as 
described above, and the formulation may be tyophilized and the lyophiteed mixture reconstituted as 
described above. .. 

As mentioned above, it is preferred not to admix the components, but rather to administer mem 
55 separately, tf the formulation contams two or more ol the components, the relative amounts of each may 
vary within the ranges described above depending n thj efficacy obtained. 
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-a- •..< :l-2 -eca'oc -o-t. ::<:sue cun-j'e: c cv '*zz~&w. tec^n.Ques and tro^ 
-co' sue- aV e=~ ^oj£* ^or,:: onmate o-; anc nu^ar PreteraWv !ne >s 

.L-? "mV.- oe" w:a-^c as c*scroee o v Tan.gucn. e: a. Nature . 30^ Zub-y.d <iy63i 
^. 0 « Pe*ear^r. : *. 4307-J3P3 M9e3. cv oon-nc :ne native numa^ IL-2 gene ano 
r-gy a:so 0 e an il*2 Tiuto^n a; described m U S Patent No 



2-7 T.2T — i!.2~ SCc 
ire "■ o •l , J""e r - ijj'Zi 

Tr>; 'ccc - 'sman 

: an- Oevos. N-jcie.c 

ex3-e"n: :• :n Vd^tiO'Tic^ nicroo:geniSr:t 

. 6 ,'pc84 e r V$ ,..f.e norr-anv sk-iw, a: =cs.i,or. .25 o« tne -W-ivoe o- native molecule nas 

I" ;... 8 ;.- - \ - o! " a : aV.,« s «c« si---. at term c- a:an.ne or a-. .'.-2 -.ute-r .r. -n.cn me me.h.on.ne 
no-^-aKv cc"Jr----V. =5S .-.ior -.o< "»* «-.c-:yoe o- -a-ve r-.c-.ecuie '.a; seer. reoia:eo by a neutral am.no 

' '"^.-"^"--^-l.-oo- - n » - -2 :« an •j'-.-ivcosyiaiec ototem *nrcn .s oroajceo Oy a m.coorgamsm wn.cn 
'r>ee'-Van'"o'mod -:V:-.e n^ar. cONA sesuence <k a mooted human J>NA seouer.ee of IL-2 wrwch 
.~ ,'V^., P am,.no ace seouence a- !»as: substanuaiiy .senacai to (he am.no aoo sequence 

n r_" an .. , —..-0.-3 aoi:-:v to term :ne c.suif.de bond between tne cysteines at oosmons 58 

•< inflow. an= r.«' ^ica. a=i,v~:.es wn.cn are common «o native human IL-2 The IL-2 may afso oe 

' orrv-u-e- yea- r a-** hosts, as described above Suonsre*. .aent.ty o< am.no aciO sequences 
rr.e-ns •Vs--ue--~s a.- iC-n'.cal or c.fier ov on- cr more ammo acts' alterations (deletions, add.tions. 
su ^.'. tu ;' 1 ^,r; ni -:" = , C a uS e ar aSverse functional a.ss.m,lar,: y oet.»een the synthetic prote.n and 
ra^e -u"-a- r -xarr.^e* «f !' -2 orctems w.tn «uO oroeerties mcluie those descr.bed by Tan.guch. el 

- a- Na-u-e ••'•.^esT 302 305-3:0 Oevos. Nuoei; Aces Research 09K) ^4307.4323: and oy European 
oate'nTPu'ohca't.cn n"oT 91 .539 a.nC 68.195: «r. U.S. Patent 4.513.534. suora. Most 3 re1erabl y . the IL-2 .s the 
de«-ate-iL-2«.-« mutein ,r. wneh the N-term.nal alan.ne of tne nat.ve IL-2 -s deleted and the cysteine at 
posfon 125 o:'%*> nat.ve IL-2 .s replaced by a serme res.doe. the des-aia-IL-2 ala^er- motem .n wh.ch 
*e 'metnmne at aosrtion 104 cf tne nao»e IL-2 :s reoiaced by an alan.ne res.due and the cyste.ne at 

a ecsreon 125 .s reolaced by a serine residue, or IL-2 wnerem any comb.natiori of uo to f.ve of the first f.ve N- 
terminal ammo acid residues are deleted. 

IL-2 may be produced and purified to ci.n.cal purity by :he metnod desenbed and claimed -n U.S. 
P2tem No. 4.563.790. issued Febrjary i i . 1986. 

The antibod.es useful herein are produced from hybr.domas prepared from ant.body-prcduc.ng fusion 
parwers. Such fuston partners are generated by .mmumzmg m.ce with hve human cancer cells, such as 
breast cancer cells, cr membrane extracts made therefrom. The m.ce are inoculated intrapentoneally with 
an immunogen.c amount of the cells or extract and then boosted with similar amounts of the .mmunogen. 
Spleens are collected from the immunized m,ce a few days after the final boost and a cell suspense .s 
prepared tfierefrom tor use tn the fusion. 

* HybfKJomas are prepared from the sptenocytes and a murine tumor partner using the general somat.c 
ceii hytxidoation technique of B. Kohler and C. Milstein. Nature (1975) 256:495^97 as modified by Buck 
0 W e* al Ln Vitro (1982) 18 ^-381. AvailaWe murine myeloma lines, such as those from the sai* 
institute. Cell Distribution Center. San Diego. CaWomia. USA. may be used in the hybridization. Basically, 
the technique involves fusing the tumor ceils and splenocytes using a fusogen such as polyethylene glyec.. 
After the fusion the cfHts are separated from the fuston medium and grown in a selective growth medium 
such as HAT medium, to eliminate unhybodized parent cells. The hyoridomas are expanded, if desired, and 
supematants are assayed for ami-human cancer activity by conventional immunoassay procedures (e.g.. 
radioimmunoassay, enzyme immunoassay, or fluorescence immunoassay) using the immunizing agent 
icancer cells or membrane extract) as antigen. Positive clones are characterized further to det rmine 

<s whether they meet the criteria of the antibodies herein, i.e.. whether they selectively bind to human tumor 
cells. 

Hybncomas that produce such antibodies may be grown in vitro or in vivo using Wnown procedures. 
The monoclonal antibodies may be isolated from the culture media or body fluids, as the case may be. by 
conventional immunoglocultn purification procedures such as ammonium sulfate precipitation. ge\ elec- 
so trophoresis, dialysis, chromatography, and ultrafiltration, if desired. 

The preferred monoclonal antibodies (e.g. for the immunotoxins) herein bind selectively to human 
breast ancVor ovarian cancer cells, and. therefore, such cells are used as immunizing agent in the above- 
described protocol. 

The important characteristics of the preferred monoclonal antibodies'<e.Q. for the immunotoxins) are m 
;s their immunoglobulin class. (2) their selectivity f r human breast anoVor ovarian cancer cells. (3) the range 
of human breast cancer cell lines to whrn they bind, and (4) the range of human breast tumor frozen 
sections to which they bind, and (5) their auility to form an active immunotoxin. 



113? 



oooc-i ri no 



ySgg^BNT pt mTJCA'l IONS LTD. 



0 256 714 



-v 2 -,v*n or<"PfPC annoodv g 'Or tne immunotoxm) is determined by 
T " fe ic ' t::,v,:v ^ '.; \\ .,' jman ' 3r ; aS ; cancer '.ssues and cells and <2) norma. human t.ssues or ceus 
' i% * - . r se . eC :.ng me prefers c:ass o' am:BC3.es. aooro«.mcteiy 22.000 grow.ng 

" ^-e'..-.„auv'sc.eenec aga-ns: *• ""mumz-ng »'•«« a"™ memD,a ' * l °' re " ' ,ne - a 

" '.V^n noW —V memoranes. a f.Wootas, ceil ime. ano a feast tumor frozen sect.on Clones 
oane. " e ; e ."^ nt :;: i6M ,, . iat£ . 2u; not wsi me normal mater.ais. «ere •dem.i.ed .n tn,s m.i.ai 
:r.s: . anC add.t.onai screening tor selectivity and range The additional screen.ng 

'::T^?'^'-~ n vr>t'lstve seoons. Ue no^ai oiooc ceil types. e:eve-. ncn-oreas: neooiasm sections. 
'/" "r-^. ~» as - 'a-.—' «-ect:oris. and ioor.een breas: cancer cell 'mes 

"*.~^7:~,~- .-.3-.** leg 'or tne flromswns. me woros -soeoteny- and "normal tissue 
'-*».# ^e'^anseabiy and are det.ned as me sum of me number of substructures stained .n 
'"tn ,c,rma; t,Vs^ iroz'en s'eoonc and the number of Wood cel. types bound, divoed by me sum of me 
•^"number =! substructures bound hy any Of the monoclonal am.bodres .n a., tne t.ssue on wn.cn tne 
I' ,nt,-wii>c wer« tested and we Wood ceil types tested. 

^^'rei-; oefned as :ne number of breast tumo- frozen seoons s.a.ned d.v ded by 
l^l- £»ar -um-r -ozen secl.ons tested. The tern-, breast cancer 'ceil t-ne range" .s oel.ned as 
" S C' O-IS canVer cetl.nes staged d,v,ded by the number of breas-. r,nc,r ceH ..nes tested. The 
-^^cf '.-^-u^o^ns nere.n preferably nave a norma! «sue 'eact.v.ty eaua. to or .ess than 0.09. 
^Tbrei. ^c- b.r.=:"n 5 r 3 , 9 e of eo«a: to or oreate- mar, 0.25 v a breas: cancer ce« >.ne b.nd-ng range 

°' lnt!^s 3 o.Xe oT'ti 2 m.rTy-mree deoos.ted nvondomas here.n were found to recogn.ze the same 
200? a-:.ger An«bod.e7of four of the tn.rtythree bound to a 240 K da.ton .ntrace.lular ant.gen. 

« or mere h.gn molecular -e-ghf mucins (HMW) and two bound to transferor .receptors mh 
k Canon an..oen. A> ant.gen ~e.gh~ mem-oned nerem were determ.ned by sod.um 
dodecyl sulfate (SOS) pCyacry'amide gel electroonores.s under reduong conditions us.ng procedures 

kn °" i n .mmu"noto»n S r.ere.n mav be prepared by conjugate a tox.n as described above, such « ndn A 
-J^o c^e e" Z ?above^esc,bed a.n,.Dod-es «ng the coupf.ng agents defined above. The technique for 
^ng'uch .mmuno:ox.cs , cesenbed .n EP PubUcafon No. 153, 14. oI 
The to.towino exame.es orovKJe a detai.ed desenption of the preparafon and a"""™"™ °' 
.epresentatrve monoCona.' anfbod.es tor con N gat.on as wef. as an immunotoxm for use wrth .L-2 m 
sc^iance^ L .nvem.on. These examples are not .mended to ..r,it the .nventionin any 
^otes ai. pans and percentages for sohds are g.ven by we.ght-we.ght unfess otherw.se .nd.cated. and 
ali parts and percentages for i.qu.ds are given by volume/volume unless otherwse .nd.cated. 



Example I A 



Antibody Charecienzaiion 

Fresh posi-surgica. human breast cancer tissue and a variety of norma, fssues were useti Itoj prepare 
memr^ne extract by homogen^on and discontinuous sucrose gradient centrrfugauon. Human breast 
cTHS. «nes we^ Z from the Breas, Cancer Task Force, fromjhe M» 
Collection 'ATCC) end from Or. Jorgen Fogh at Memonal Sioan Kettering. The cells were mamtaned and 
SSe" as re^rnended by theXst Cancer Task Force, the ATCC. and Or. Fogh. For — n j 
e^efmembrane extract contain^ 100 ug of protein (Lowry assay, or ten 

w-re inoculated imraperitoneailv into f.ve-»eek^ld Balb/c mice. The rn.ee were boosted .dentically tw.ee at 
monthly intervals. Three days after the last boost, the spleens were removed lor cell fusion. 



so 



Hvbridoma Methods 

Somatic cen hybrids were prepared by the method of Buck. 0. W.. et aJ 2JES ^ ™™ 
mveloma Une Sp-a-0/Agi4. AJ! hybridoma cell ttnes were cloned by limiting duufon. Hatf 
employed splenocytes from mice immunized with breast cancer membrane extracts and halt used 
spienocytes from mice .mmunized with live breast cancer cell lines. Eignty-three thousand four hundred 
twenty-tour wens were generated from those fusions, t wh«h 22.459 exhibited hybndoma growth. 
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fP£:;-vo ar.:T;oov .-. a so:"-- mase enzv~.*-iir*<ca 

-■■j-.ijmg areas* cancer me^orane e*'rac: o f a n moircc* 
e- ^ei' *;ne p or :n<? sotto onase memorane 



■mprj'osori-er.: assay < = LiSAt *rv: 
.mmunciiuo:esce r -cfc assav m-c^-'*'] crear. 

=' !SA -:0 c* 0 1 Tig mi ceas: ca°ce- -nemorane orotem oiacec «n polyvinyl chloride (PVC) 
^cx:;tef wshs *o- '-2 ncu-s a: -'-C Tr>e sxtrac: w SS aso.raied anc Tie wens <*ere washec w.tn rjnosonate 
ourereo saune ' P BS: zcr.tam-ng ;* c oov.ne s~u- aioum-n /BSA1 The -ens we'e men mcuoaieo w.tn 45 ut 
v a"i 10 c:!uticr: c* nvo"CG-na suDe-natam diluen: was medrjm w.:r. 25 mM ct a sutler. I0°o cov.ne 
'»-urr. an- 0 t'c soa.-jm ar-.ce A~e- 20 rrirvjins a: 'oom terr.cerat-jre. the wens *ere again washed anc 
•Vcucated -5 m-nutes a; 37 'C w.tn a :.200 dilution o? peroxidase conjugated goa: ann-mouse igG The 
d;iueru was PES. Tne weiis were then wasne^ w!tn ?BS ar.c -eactec witr. 200 u! of 1 .2-azmodif3- 
eiftviDenrtniazoiine suipnomc actdi m C? M sodium citrate vufi-r pH 4.2 for 30 m.nuies at room 
temperature. Oot;cai cens«:y was measured a: *05 nm c or eacr , e /per:rr.en: a positive control. am.-beta 2 
m»cro«:oDui:n a: 5 ug-m!. was reacted with normal human kidney membrane. This gave an ooucal density of 
V0 =Vi 'Stancard deviation) The background was 0 r 0 1 cot:ca! density urvts (O.D.) us.ng medium 
witncut mouse monoclonal antioocy Weils ma: gave a reacts on the breast cancer membrane enract of 
create? than 0.7 O.D were savec. 

c or the indirect :r-.mur.ciiuo'esce-ce cell assay 1 00.000 sreas: cance- celts ot the immunizing ce» 
:;r.e were olaced overnight witn aasrcsnate media «n eacn chamber 0* a set o« e.ght cnamt>ered slides. 
S:mi!arly. 100.000 fibroblast ce»s from cell line CC95 were incubated overnigm m chambered slide wells. 
The cells were washed wrth PBS containing 1% BSA. The wens, both breast cancer and fibroblast, were 
incubated tor 30 minutes at wrth 1:10 dilutions of hybridoma supernatant. The ceils were again washed 
and incubated 30 minutes at <*C with a 1.-50 dilution o? fluoresces isothiocvanate (FITCKonjugated goat 
Rab-fc'antKrnouse Ig. The cells were washed three times, fixed ?n 1.5% formaldehyde in Pes for five 
myites, and the chambers removed and rinsed m PBS. The slides were then mounted in a composition 
cornafrunc polyvinyl alcohol, glycerol, buffers and a preservative and examined with a fluorescence 
microscope. Hytondoma wells showing strong fluorescent binding to the breast cancer cells but no 
fluorescent binding to fibroblasts were saved. Five thousand one hundred fifty-six hybr.doma we'ls revealed 
breast cancer reactivity in the initial screen. 

Supemaants from the 5156 positive wells were then tested m solid phase ELISA with seven normal 
tissue membrane extracts (liver, lung, colon, stomach, kidney, tonsil, and spleen). Any well supernatant 
Giving an ELISA O.D. greater than 0.3 was discarded. One thousand one hundred one of the supernatants 
were found to be unreactive with the normal tissu extracts. 

The HOT hybridoma suoernatants were tested on frozen sections of human breast carcinoma tissues. 
Six mow sections were attached to slides, fixed 10 minutes in acetone at 4«C. dried 10 minutes at room 
temperature, washed with PBS. blocked with horse serum and incubated 20 minutes at room temperature 
with 100-200 ul neat hybridoma supernatant The sOdes were washed with PBS. and finally incubated 20 
minutes at 37* C with a 150 dilution of peroxidase conjugated rabbit anti-mouse Ig. washed again with PBS. 
and finally incubated 75 minutes at 37»C with 0.S mo/ml diaminobenzidine in 0.05 M Tris buffer pH 72 
containing 0.01% hydrogen peroxide. The slides were stained with hematoxylin, dehydrated and mounted in 
a medium containing 353% rr^ylrt-butylmethacrylate copolymer. 7.1% butyl benzyl phthalate. and 0.3% 
2.6Kfitertbuty»-p-cresoi. One hundred twenty-four wells yielded breast cancer selective binding and were 
cloned. 



Purification and Class Determination 



so 



55 



immunoglobulin class and subclass of the monoclonal breast cancer selective antibodies were deter- 
mined by an immunodot assay essentially the same as that described in McDougal et ai.. J. Immunol. Meth. 
63:281-290 (1983). Antibodies were also internally labeled by growing 2-3 x 10* hybridoma cells for tour 
hours in methionine-free medium containing 0.2 uCi *S meCuonine. *S-iabeled antibodies were rnv 
munopreopxtated with fixed staphylococcus A cells, or with fixed staphytococus A cells precoated wrth 
rabbit anti-mouse immunoglobulin, and the immunoprecipriates were analyzed by SDS-PAGE to determine 
antibody light and heavy chain mobility, lack of extra choins. and the ability of each antibody to bind 
staphylococcal protein A. 
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Tn- ar:-oo-e' -ere e*nanrj-,d rn v^c BaiD o ^ (CS7B 6 * BaiOO m.ce were pr-med wn 0.5 m, 

-,,-ane .n^ac^icnessiy -'<D> anc ane- iCH« =avs .nocuiafsc *:tn one m.ihon log onase nyDnooma cells m 
c-c • s ~- c",~ c 0f ^_ a: -7C*C a-c r^.a^er a^c M^ec Tircu^ a 0 & micron 'me' una oeiore further 

s"^'cVg er.:;oc-3.es :r.a: dc-j".c ttamyiocccca; croie-* A were ouniiec oy affinity chromatography on 
-.-e n A-^oma^a-n, J -esm ^nia^ng eune- agarose, dextran and or acry.am.de w.tn pH step gradient 
^." or. ti"G aitot-=:es -:-.a: c«c -.c: o^o :-o;em a were P'ec:pitated cy acev.or. of ammonium sulfate !0 
I-"-- sa-Jra^cn a'o*C c: Dy 0^3=^ :o DEAE Alternatively. i?G antioodies ~e-e purified by chromatog- 
-a-,.. ^-,r.z a Se—ccrv: S-290 coium-, 'o:'.o~ec c. DEAc cellulose. 

Tmc- -''e-.z:ater *e-e -es.-sscivec -n PSS Siaivsed !c 20 nM 7ns sr! 7 2 anc rnromatograpned on a 
■ = * %0^r-' ZO-jrr'r z' c^yiam:noer:y; cellos* t'DEAE • e-ui-ng w.tn a ! .5 liter 0-600 mM NaCl gradient 
-.'..rVs How :a:*> : m'fmm. m each case, column tractions were monitored o y SDS-PAGE and the 
! j;es ." : . £ ^ 0 I S A . e re oooiea. concentred :o 1-3 mg ml. calysed to PB? : 02% NaN ; . and stored 

;cM an::ooo-es were c-jnf.ed t>v eel filtration material or. a 2.6 r 40 cm column of Sephacryl S-300 Of 
o-er'cei fiit-atie* or ret^ containing agarose, dettran an? cr acryiamide. eiut:ng wi:h PSS/0.01% sodium 
ac^re a: *rcm :emoe:aiure t' a »c*w rate of i rr.l*rr.m 



Seiec'.:vir»' Dete-mmatic^ 

For evaluation of their selectivity for breast cancer, tne purified antibodies we'e tested t>y .mmunoperox- 
-case section staining on sections of sixteen norrr.ai tissues, and dy irr.munofiuorescem cell sorting on :ive 
oiood ceil types, immunooeroxidase staining was performed as above except mat known dilutions of 
ojrified antibodies in PBS m tne range of ^~*0 uo/mi were used instead ol nybndoma supematants. The 
pure antibodies were first titrated to find tne minimal concentration giving strong tmmunoperoxidase staining 
or* breast cancer sections and men used at the concentration for the normal tissue tests. Peripheral booc 
ceils (platelets, ivmohocytes. red blood ceils, granulocytes, and monocytes) were Prepared by centrifuga- 
t*n using a medium which separates monocytes from polymorphonuclear leukocytes. The cells were 
reacted with antibody a: the optimal concentration determined above for 30 minutes at 4'U washed, 
reacted with a 1:50 dilution of fluorescein isomiocyanateconjugated goat anti-mouse ig for 30 minutes at 
4*C. wasned again, and examined in a cell sorter. The wash buffer and diluents were PBS with 1% gelatin 
and 0.02% sodium azide. The cell sorter was equipped with a 76 micron noz2le and a one watt argon ion 
laser a: 488 nm. An 80 mm contocal lens was used on the optical rail assembly for focusing. Other filters 
used were a 515 nm interference filter and a 515 nm absorbance fitter (for scattered laser light) and a 
neutral density 1.5 titer lor forward angle light scatter. Contour plots of tog fluorescein fluorescence versus 
fc* «we angle tight scatter were used for samo*e analysis. No Wood cell types showed detectable binding. 

The binding behaviors of the preferred antibodies of the second class herein are reporteJ .n Table I 
below. The following abbreviations ere used to denote structures bound by the antibodies: Ac, acini; G. 
glands: T. tubules: 0. ducts: L. lumen: W. sweat glands; E, epithelium: S. sebaceous glands; Gr. 
Granulocytes: Mk. megakaryocytes: M. macrophage: Ly. rympnocytes: Bl. Basal layer: Fe. focal epithelium; 
A. alveolar Untng cells; B. Bowmar/s capsule: Mu. muscle: and I. islets; H. hair follicles; U. glomeruli; and V. 
vessets/endotheiial . 
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Mgn-S -eas; Cance- S:r>u-'C oi Monoclonal Antipoote; 

F.naJiy :ne anub^c»es were ;ested by .mmunooerondase staining on eleven non-breast malignancies. 
T^e results ier tne preferre? ant;bodtei .ierem (or me second class are reported m Table in below The 
numbers are tne same as oesignaieo in Tame r 
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- Drear, caw cel. o.n:j:n; range, anc siooo cen D«nomc and selectivity 
, es 3--o*C'^C -C TO 'nven'.ion are ^urnmarizeC in Taoie IV 



TABLE IV 
KA3 Cmd-dates 



2G3 
9CS 

3za: 

33F3 

35E10 

-15- 

s?h: 

1 35 1 ■' 
: 1 3" ; 
120H.7 



200F? 

203E2 

219F3 

2-5ET 

254H? 

250~9 

25632 

317-35 

369F10 

337K9 

421E3 

4S1C3 

452E12 

AS2F2 

4S4A12 

454C1I 

457Q7 

520C9 

650E2 

597B3 

741F3 

75923 

7S8G6 



0 

Q 
0 

0 
0 
0 
0 
0 

c 



0.33 
0.19 
0.52 
0.67 
C . 95 
0.36 

0.K 

r> 



57 



0.52 

0.85 
1.30 

0.52 

3.71 

0.«3 

C.81 

0.29 

0.81 

0.38 

0.52 

C.24 

0.29 

0.76 

0.55 

0.25 

0.86 

0.81 

0.18 

0.14 

0.52 



Cel. 
P.ange 

1.00 

0.57 

0.79 

0.71 

0.1- 

0.00 

0.C0 

0.86 

0.79 

0.57 

0.36 

0.71 

0.86 

0.85 

1.00 

0.92 

0.92 

0.83 

0.77 

U. i I 

0.91 
0.57 
0.91 
0.00 
0.55 
1.00 
0.75 
0.10 
0.40 
0.90 
0.88 
0.63 
0.73 



Sel ec 



0.073 

0.063 

0.073 

0.063 

0.070 

0.023 

0.078 

0.036 

C.047 

0.047 

0.070 

0.031 

0.055 

0.036 

0.070 

0.064 

0.C89 

0.070 

0.055 

0.023 

0.085 

0.055 

0.070 

0.O23 

C.000 

0.031 

0.078 

0.039 

0.008 

0.008 

0.070 

0.000 

0.008 

0.016 



£5 



Antibody Affinity and Antigen Density 

Several of the antibodies which may be employed herein were iodinated and tested for binding to MCF- 
7 CAMAi SKBR3. or 2R7S30 cells. The antibodies were labeled with '*l using chlorammc T to a speoftc 
activity of approximately 10 uCi/ug. To determine immonoradiochemical purity. 100.000 com of two of trie 
labeled antibodies in 0.S ml fetal calf serum was serially absorbed with five ahquots of target cells for 15 
mmutes at 0«C (generally 4.000.000 cells per aliquot), and the r maining radioactivity in the supernatant 
after each absorption was determined. 
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.« m a-.«n constants .00.0 concenua-ons of lawied and unlawieo monoclonal 
Fo. measurements of ass -.a. - . co sta ^ ^ AhQ , jjts o , ^ 

2 o, = o=, e s »e,e .ncuoate, w«n .a^e. cans m feta c e ^ ^ (V & p 

ce.ian.rocy m,. ^ m.: ^ '^"« u ^ |J feta , ne 5 fl in llQU , c 0 „ me ,.«.-. -.on,o.s 

Seer,,.,.- arc me Mar. ^"^7^^.° D . Jt nc coBs . wefe 30 ne .n parallel Assoc.at.on constants 
contain, tne same concent a,ons an^rty . c ^ ^ ^ Tao|e v 

ancJ antigen cooy number per .jrge* are '_o.vJia.ea .10 j 



TABLE V 



Affinity and Antigen Copy Nur.ber of MA3s 



3700000 



9.1x10- 



CeH Line 
MCF7 



32« 

33F3 

35E10 

41B4 

37H7 

10SA10 

113F1 

120H7 

140A7 

200F9 

203E2 

219F3 

245E7 

254H9 

250F9 

26632 

317G5 

3S9F10 

337 K9 

421E8 

451C3 

452E12 

452F2 

454 Ai 2 

454C11 

45707 

520C9 

650E2 

697S3 

741F8 

759E3 

788G6 



2300000 
210000 



30000 
80000 
3200000 



400000 

250000 
470000 
390000 

500000 



i.lxlO' 
5.2x10- 



5.0x10' 
2.7x10° 
1.5x10° 



1.4x10° 

6.3x10* 
1.2x10? 
4.8x10' 

8.2xl0 6 



MCF7 
MCF7 



HCF7 
MCF7 
CAMA1 



KCr 7 

SK9R3 
MCF" 

Z37S30 

SKBR3 



53 
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netnoc 



:!o^a! 2^:1^*-,^: immunoD'eoo'Wion o! the 
j.ameter ooiystyfene 



-™^slT^ !um:ag'n.;nc acd in giac:ai acet-c acid and were .ncuoateo lor 

" \ < - 5C'^ *w oatn =«r-w,r.o me ac.d treatment. the oaits were r.nsed tnree times w.in 
e!sS«d wato' covered ^ ^. sod.u-n d.in.on.ie .n 0 i M NaOM anc ^uoateo mree ^nours ,n a 50-C 
wa , e . ^ The Dans were agam nnsed 'nree times w.tn d:s;,iiec -aie-. covered *iW 0 l o w e thyKH3- 
n^oinv.a-n-icTc-viw ca r 0 od..m.ce (EDAC). 0.2% suDenc aod .su&enc acd dissolved m d.methy.lor- 
l 2 ^, cei ; rc J = . a;e d cvern.g- ai room t-moeratu'e The cans were "ised !*ree t.mes w.th astHted 
A2 tp- ?n" *r\ar**»d *c tcenplication. 

"V...', !iea mo r.DCSonal amoofl.es were oduws 02 mgm,. ,n 2-<K-T.cr^ 0 ,:r.o) ethane sullon.c ac.d butter. 
-,, ev , 00 .... :r9 a»ed and mancec oolysryrene bai.s -ere olaced .n no.^aual :uoes and covered w.tn 
%r .„u-»c antibody anc 50 microliters ot fresn :% EDAC Tubes were caoped and incubated at 

23-C 10- 2* news." f oilowng th.s incubation, the balls were rmse* rw.ce PBS and were e.the- used 
•res* o- were stored tor several days 25 4'C before use. 

=.es-iv lab-i-d target eel! extracts wore prepared from human, fcreas: cancer cell l.nes labeled wuh 125- 
. K .. .!T.— ^oxidase memos of MarchaJoms. J.. *An Enzyme Menod tor me Trace lod.nat.on of 
ir~ 0*er Peters-. Biochem. J. 113499.305 ".969). cr w,m 35-S by growth m 35-S 
_ e : r ,^.- n rT-»" 123 o;ed -e'.is were dissolved m solubilization Su«er «i% <w» Tr.tor, X-iOO. ISO mM NaCl. 5 
-f =-Ta" 25 "mW Tr.s-rtC! pH 7.5) Four parts o! labeled extract were n.xetJ .n a vessel with one part 
J^,„^ ou-e- contan.ng 50 mg ml oovine serum albumrn. to g.«e a fmai concentrate of 10 mgml 
=<=A~ Tne balls ~otfad w«n monoclonal antibody were adeed to the vessel and were mcubated four hours 

— wtn shaxinc Labeled antigen was pipetted from the vessel ami the bails were nnsed lour times with 
»«Dihzatt» butter. The balls were then removed, placed m md,vidual tubes wrth 100 m.cro^l^emm,, 
SOS gel samp* oufler. and were instated three minutes <n bchng water. The balls were removed and the 
samples were run on an SOS gel with appropriate standards. 

.m^unooredpitation tests on the antibodies indicated that live of them ,4S4Cn. 4S2F2. S20C9. 741 F8 
and 75«>E3> all bind a monomeric orotein of about 200 K daitons found in cancerous breast ussue. Two oi 
-n» f.ve (S20C9 and 741F8) are believed to recogmze the same eprtope on ti* 200 K datton protein. 
454CV. and 759E3 b.nd a second eprtope on me same ant.gen. and 4S2F2 bmds a th.rd epitope on the 
same arnoen. Four of the antibodies "184. 87H7. 4S2E12. 45707, bound to a 240 K daitons mtraceHuar 
antigen Seven antibodies <2G3. 200F9. 203E2. 245E7. 369F10. 697B3 and 788G6) bound to high molecular 
weight mucins (HMW). Two antibodies (451C3 and 4S4A12) bound to transferrin receptors .n the form of a 
o 5 000 dalton a.-*gen. Neither 451C3 nor 454A12 blocked binding ot translerrin to the receptor. The antigen 
binding charactenstics of the monoclonal antibodies according to the .nvention are summarized in Table VI 
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i 



"A3 

2G3 
9C5 

23r3 
35E10 

37H7 

;osa:o 



233E2 

219F3 

2*5E7 

254H? 

250F9 

255=52 

317G5 

369H0 

337H9 

421E3 

-51C3 

452E12 

452F2 

454A12 

454C11 

-57C7 

52DC? 

550E2 

59733 

759E3 

732G5 



:able vi 



Ant i gen 

H M .W g ,jc:n 
70 K 

66 K 

30 K 
240 K 
2^0 K 
55 K a 

40, 63, 100. 200 K 
Very Diffuse 
HMW Mucin 

Glycol ipid (?e r .tesac:hariOe". 
HM« Mucin 
HMW Mucin 

HMW ttuCin 

55 K t> 
55 K b 

42 K c 
HMU Mucin 

40 < 

Transferrin receptor 
240 K 
200 K 

Transferrin receptor 
200 K 
240 K 
200 K 

42 K c 
200 < 
200 K 
HMW Mucin 



2 « Different epitope than that Sound by 260F9 and 26632 

d = Different epitope than that bound by 106A10; both 260F9 
and 26632 appear to bind to same epitope 

r. - tress block each other 



Antibody Isotype 

c . Antibody isotype was determined as follows: A grid of 5-mm squares was lightly drawn in pencil on the 
r.ifoceliuiose sheet and l-mi droplets of antiisotype sera (L«tton Bionetics. Kensington. Maryland, rabbit 
antisers to mouse *. x. a. -,1. y2a. >2b. yZ. and u chains; were applied so that sacn row of squares 
received one spot o* each heavy and light chain reagent. The sheet was incubated one hour at room 



1 4 O 
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>. x nsed ouicklv «n PBS-BSA. containing \*k (wvi. and left overnight in PBS- 

L'T™ Z™ZTT^ a" sLs an. ««= 4'C .n PBS-BSA coming 0.02,. sod.ur, 
SSA8. - Stros were cut ^ s[ofec cesic:2 , ec aI «. c _ A senes ot sma „ , uBes was 

Alternately. s.n < ^ suP9f „,„n, o- suoemaan: d.Mea w,m PBS-BSA i iq *iul.or» 

n-eoarsc; con.a.n.n, J ... ./o. - as muc „ as ,. 200 A naroceiiulose strip 

i^s^^ac ut a ; r^T^ .e^a,,, ^ ,, os ^ M *~ ™ „ PBS . 

"rS^or w , ^ -,n,oe^e « *.u.ed nbM ant^ouse-norseraa.sn « se . 
;, e nnsr- :w,ce ,n PBS-eSA and t*.ce « T„s sutler Tne str.os were p.aced .n Tns bufler 

; 3r . £ .:.r; -.^noowi^ *« -vdrogen oeror.de unt.i suttee* color developed on the ant.-.sotype 

S33;< ._sLa!lv 3-- r- n.jiesl Tne aloofly .sotypes are .nc-aieC t. Taole VII 



TAbLE v.i 



Isotype of MABs 



is 



HAS 


Isotype 


2G2 


Gl 


?C6 


u 


32 AI 


b 4. 


33F3 


r~ • 
U i 


w J L. 1 V/ 


M 




Gl 




6i 




Gl 




G3 


120H7 


H 


140A7 


M 


200F9 


Gl 


203c 2 


Gl 


219F3 


Gl 


2«5E7 


Gl 


25AH9 


w 


250F9 


Gl 


256S2 


Gl 


317G5 


Gl 


359F10 


M 


387H9 


Gl 


421E8 


Gl 


651C3 


Gl 


452E12 


Gl 


452F2 


Gl 


454A12 


Gl 


aSACll 


G2A 


45707 


Gl 


520C9 


Gl 


6b0Ei: 


Gl 


f.9 7 B2 


Gl 


■/41F8 


Gl 


.'59E3 


Gl 


738G6 


Gl 



! 



55 
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. a a n. . L . 2 o.ove- m :n:< e*arroie rs ces-aia--il-2 w ,.- ~'-e d-n.no ac;C secuencc oi m.s 

. , ^7,; , ne arT ,, no aC! = seuuence o< nat,ve numan IL-2 .r. :nzt .t :ae« me .n,i,ai alanine of t..* .-at-v- 
♦nV^ie V- -he -vsie.ne at oos.uon 125 n S s oeen cnanged to ser.ne. Samo.es oi E_ cou mat produce m.s 
^ we oeen ceoos.tec Dy Ce: JS Corcoran .n me American Type Cu.turo Conect.on. 12301 Parwawn 
Drue Roc^iie Ma. USA on SeotemDer 26. 1983 unaer accession n.mber 39.452 and on March 6. 19B4 
-~e a— e"io- -wmDer 39 626 unoer me provisions of tne Budapest Treaty 

W~L-2~c< recessed and united as oescnoed m me te« and F.gure l oi cooend-ng U.S Sena) No 
-•5 \*2 var— 21 1985 me disclosure of whtcr. «s tncorooraied herein o y reierence. exceot mat me in 
-«u«!r* rrnd tormat.on was earned out using cuonc cMonoe. as aescr.Ded m U.S. Paten: No 
75= 2 "oc rr^r man o-KX>osot>enzoate When me IL-2 was recovered from tne chrcmatography step(s) .t 
...-"-Wed ^rc resusoenoed in a neutral aqueous autter. The ourc- <M me recombinant IL-2 aher me 
r^o-r^to-raVvV.e^s) -as a: lea* asou: 95%. and me IL-2 contained .ess man aDoui 0.02 ng/mi 
en-:-ox:na: ceiemmec ov me L-muius amet>oc-/te assay 

DU -V9C iL-2 was formulated a: a conremranon of 0.3 mc mi with 5C' *ng mi manmtoi 



1? 



-~ .^racer-or^ai mouse :umcr mocel OVCAR 3. a humane:, vec ovarian cell hne trom me Nat.onai 
•nrj:y!es C Heaim (Dr. Hamilton) ar.= available *en me American T yD e Culture Colleton. Rockv.Me. MO is 
errr'.cveC. 



D. S'jDCwtaneous Xenograft 

s 9 male ■mrr.cnccorr.rjeteni m.ce (Charles Riv/er Uboratones. Inc.. Wilmington. MA) are treated. £ per 
c:cu- subcutaneousty with me OVCAR-3 model. Tumors are measured on days 0. 3. iG. i« and 17. 



'i -2 a>-ne one of me breast cancer antibodies 280O11. 520C9. cr 4S4A12 alone (identrfied in Tabte X 
below* and IL-2 in conjunction wtth me antibody may be injected intravenously into me m.ce on me first 
day a^er turner imoSantafion (Day D or cn tne third day after tumor implantation (Day 3) with the dose and - 
schedule indicated in Tabte vui. 
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:se-- f . .s * 



?3S 



Oc s e / k - 



IL-2 ard 

2S0DH, se::?, or 



25-5'J r.c/<c 



2.75-7.5 x 10 6 o/'<o 



25-50 r.cA-; 



SOedul e 

Daily for i: days- 
be^i^ at Day i post- 
inpl a^.t 

Dally for li 
^ays-begin at Day 1 

Once every 2 or 3 
days for 14 days- 
begin at Day 1 or 3 

Da^y for 14 days- 
^eoin at Day 1 
Once every 2 or 3 
days for 14 days- 
beoin at Oay 1 or 3 



„ £e ^ :L . 2 ic-ur.d to be between 50 arc 100 KU of IL-2 given daily to 

'^JTw - -^anc^S^C KUiL-2 ctven cany .mmunocomoetent m;ce tor 14 cays. 
r, ' J ^ i-^a o "^coUnafcon of aoenu as ^ced - Table v» is expected to reduce tumor 
cro^j^ « « adm.n^on c: -itur agent Hon.. imough no wo* has been actually done 

C0 ^S: events -re re^ec u»a only 10 KU of IL-2 and SOOmg of 280011 *o™«ere* 
\/hen - ^e^veness was seen. The dosage and scheduling must be adjusted to 

X ££!?^ — crated dose of each component must be ^ermined^d 

a ^^VZc* a* lor at .east 10 days must be folded. Each type of cancer and antibody 
reouire dif-en: dcsaoes and schedules, to be determined by rcuune expenmentation 
reqj.re on en. 3CS ^; Table VI!!. the maximum tolerated dose of IL-2 may be 

- m .!^r^t^ - ,n,amuscu.a,y «m, near the tu«r. loUo-ed 

JS^c^r^ crated dose of IL-2 and the max.mum tolerated dose « the 
antibody as separate intravenous boluses. 



EXAMPLE « 

A. Preparation o* 3ictn A Cf.ajr* 



A soiub.e recombman: nan A which requires no so.ubi.izat.cn to be sub,e«e 0 to n «nd» 

,'av -yYotox.-aty was prepared as to.k>ws. When the coding sequence tor nan A was placed I ,n > * rec 
).av .yroiox.tu) » y , s n.t9!iv* fusion peptide, so mat 



£ Joer sequence .« the N-termina. porton o! a .eace^c-n A camera, the nan A sequences so d.-oesed 

result in the soluble ototoxic material. , m _ aTa (ATC c Deposit 

Exoression vectors confining the genes lor the precursor W^.^™ 
No. 67.027. deposited M*ci. 7. 1986). pRTlT (ATCC Deposit No. 67.026. ^f^^l^J^ 
" ORT38 (ATCC Deposit No. 67.025. deposited March 7. 1986) or their mutageruzed forms were «" su " c *° n 
SS^SToU with these expression vectors ^r^^^X^ 
encoded. The arg-arg modified precursor was cleaved with trypsin: the A and B portions of the precurso 
were produced as se pirate proteins, as herein described. saauence 
fnTe P hoA exrress.cn system, the essentia, component is the termed p^Ale^ ^nce 
« uostream cf. proximal to. and out of frame with the ricin A encoding sequence^ wMerem the nan £ r«tfmg 
SUncr s Lated by an ATG cooon. The two coding seouences must ^J^'™^^. 
compatible bactenal pr meter, which was the phoA promoter already assoaated wrth the leade.. AdtM.fr. 
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~ fP .,.- - i---«enco c-' a ocs-: ve *c-o-ecjiato: seauence wn.cn was :ne positive 
Z !^ U .Z\ 3 :eV ^e"cr V r.:a! co:*?-* o?~e_ tnurma.ensis . wmcr. are oescnoeC 

-e:-c"-v^u.c:u' so-j<? - c - . , , _ 3I . , _ v.a-r '9 *.9&5 "n:s was ^rov-acO on bacteria; 

.'.^.. r c A n-> . — .jcvc -eoncs-s ana se»ec:ao»e -refers 
~ V" l--c\ e - *n-r w « c tranw-. a su:!a=ie o-r.rv:::-: nos- wn.cn ~as grown under conditions 
r ' n .r *o-~'^" -a-'-j-": -■*-■-. :^oser. a.os; •fcc^er.vv „r.:^ conditions ~nefeoy :ne oromoter placed .r. 

V'." ; r :.;„.\;" ..... a tne- .nd-cec or crcv.-os c-na:: w ~rv.cn e?tec: e*oress.on unoer 
\ ( rorr0 :e: ar.c :r.e oroauc::on se^nec to ^oceec lor suff:c:ant time to erlec: a 

' 'Z'r'r -,---c* T ~o srctem 2'OC'jc: *as :r»er. soiated Dy disrupting tne cells and me 

C ° $ ^"-T.- " " c Th- r : c;-. A oroducec ~as :ien vrner ouru*<ed js<ng standard tecnruciues 

.V\ r " a- r^ » 0 soluble orotems However trie efficiency a* tr.e enaction and 

T^^'^cs '^^ -earnc serially clarified **rac: w.tri oftenyl seonaxose. The sotubihty of the 
f^''"* - t Jl-W7on~e sesara*^ from the membran* or ctner associated materials) was shown by us 
' ~ ' ' " "."-I'l-.,,,. ^o n *n e scrvcate *2« suciew: to c 6 n:rtfuqa;ion a: nigh soeed. 

2.~:htv to re~a* •• •* : ~ ---- ■ • 

-P- w. v « 20 jter tc ^c* ^~ w ~ t.-.sovjbie ~o:e:r.: 

.l-.u.w . - - .-. - x c : — ■ 'eCw't<rC - .• ^.c-nc 2 c: tresh £• 

~ T^.-./ - : ^-^rr ^: r. "e'-.cV" vx* rr.\ ■'• *wjzh<i nc:n A was 

^ e '-- r:c - " ' " " ' v „.- - v r-,r -"ccc-.e*- r*"' ' ' ny 0.5 ml of 

— ^ — ..... _ _ -_, r _ S _ F ,. - r ,1 u - ■ t. f -. <tr.' aooii'?-)' was 



. — -o oast .-.cnocjona. c-vbocy c-esonatsd 520CG. desenbe^ more fully 

Z.^ :ZZZr no. HBSeee c-. Ja^ary ' *,985 >» the American Ty&6 Cu'lure 
" vV ~ * * — w2 c rP.r:^ witn 5.5"-c<th«oots^2-n«ucocn20!C acid; at room 

•_c^r.-r ^_ .. ..w * - ^ ;_/; ;( :;^. 2 ..^.^..^ t£ ne fITi was a^od to ove 2.5 IT molecules 

:: z:- '^^ c * ^^^^..^^^ _, /r , ( was j^^et; tr. G.S* ^* cf me iT-aenvat.zed ant.botJy The 2.32 ml 

" "T'—x^S—zte- "ar-'ve v.-ac -i-cec! ;o ,r,;::3!e :or,;ucafcn reactscn. The rr.ir.jre incubated 

^ '^cr^ol^ ^a^» ^ure was a^nec* to a :,r:r.g (eel filtration; HPlC cotux.n us.ng a* eluiina 
. .J;*:, nVsv on 3D. A tcta: c: 7.2'e recovery ot the oor.t.e^ .mrr.unoconjuoaie was 

Cj"- ''Sw *'C"^ t^.c* CO*' -.'"*»■'*-. 



~ -^^.3- - o^-c<? ■* ces-aia-iL-^^ The arMno aod sequence of triis 

-o- ji* and -ne eve^e ct Dcsmon -.25 h« been chanced to serno. Samples of E_ col: tha. produce tt«s 
r'-^rive fc-en decoded trv Cetus Cerooration *i tne Arr.er.car. Type Culture Collection. 12301 
Dr»ve. Rockvtlie. Md. USA on September 25. 1983 unce; accession number 39.452 and on March 5. 1SB* 
under accession number 39.626 under the provisions of the Budapest Treaty. w 4Cnin77 

The tU*2 was processed and purified as described m the text and Figure i of U.S. Patent No. 4 -«^'£ 
except that the in vitro disutfide bond formation was earned out using cupric chloride, as described .n U.S. 
Patent No 4.5727i57aT^.- man o-iodosobenzoate. When the IL-2 was recovered from the chrornatognphy 
step(s) it was ivoohil^cd and resuspended in a neutral aqueous butter. The purity ol the recombinant IL-2 
after the chromatograiOy step(s) was at least about 95% and the IL-2 contained less than about 0.02 ng/mi 
endotoxin as determined by the Umulus amebocyte assay. 

The purified IL-2 was formulated at a concentration of 0J2 mg/ml with 50 mg/ml mannrtoi. 
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D Mode' 



, ~ .rr-ur.— yr Scd ?ccv<= a.c--e -~: "--2 -mrnunotOK.n may r>€ admin- 

" ',; " " " - e ^.^. rG ^re cav a*e- vjrro- .-.o:ar.«:'.on ,'Oay t). with me dose ana - 

sc"»scu'e «rctcated ,r > Ta^J6 VM! 

TI.3LE VI ! I 



Dose/ka 



Schedule 



2f 



:L-2 a'.one 2.75-7.5 x 10 j/icc Daily 

begin .at Day 1 pest- 
ircpl ant 



♦* r 1 i 



days- 



begin at Day 1 



Daily for 7 days- 



IL-2 3.75-7.5 x iO 6 U/kg Daily for i* days- 
end begin at Day 1 
Ir-munotoxin ICO ug/kg Daily for 7 days- 
begin at Day I 

T-o -^mum located dose oi H-r was found to be oetweer. 5C and 100 KU of IL-2 g.ven da.ly to 
n -o ri.ee ior .4 days a/id 150-200 KU of 11-2 given da»: y to immunocompetent mice lor .4 cays. The 
a^nM' of the combination of agents as provided in TaM Vlll is expected to reduce tumnr gr wth 
creater than the administration of either agent alone. 

" in an aitemative scheduling to that given in Table VIM. the maximum tolerated dose of IL-2rnay be 
administered alone for one wee* daily ip or im near the tumor, followed by >«*m °^L^ 
maximum tolerated dose of IL-2 and the maximum tolerated dose of the . mmunoto «■ « J»J 
:ntravenous boluses. The dosage and scheduling must be adjusted to obtain efficacious results. ^ 
cTc^ and immunotoxin win require different dosages and schedules, to be determined by routine 
experimentation. 



EXAMPLE III 

An immunotoxin <MT) was constructed as describee -n Example I. except ant,t^e«strnon- 
oclona. antibody designated 260F9. described more fully above (deposited as ATCC ; No. 
employed instead of 520C9. The resulting immunotoxin was diluted n saline and 0.01% mouse serum 

ait ™^ il-2 employed was me same as Example II. The target cells employed were human , br as 
caronoma cells from a cell line designated M*i obtained irom the National Institutes ol Health. The tumor 

cells were implanted sq into nude mice. 
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- r - Gj*rm- — -:e a' trr.Tiunoionn was acrrvntstered every otner day lor a 

y 1? n-^c-nou«w a:" 2 5 ag 203 ^ouse ar- 7 0 20g mo-jse The il-2 was acm.n.stefec 
/.". c .r..- a:H -.. i -o-*a-. c* '0 mfoun'-.s c?i*r ana TOO xncun-s ~cse 2cr s:anec day 0 (me 



•.a^tv "r.e *GSu"t ar^2 sno*""* 



TA3LE IX 



l?.w* Deaths 




tT/C*** 


1.02 


0/5 


15.3 


75 


i * 
I . * - 


1/5 


9,2 


47 


C . 95 


0/5 




47 


3.92 


0/5 




24 


:.92 


C7 5 




55 


C.95 


1/5 


1 1.3 


57 


0.75 


2/5 


3.5 


18 


0.35 


2/5 


0.9 




1.09 


0/5 


19. 3 


ICQ 




red Dy 


t he r a 


tio of n 


reatment 


to nveai body 


weight 



**■ c * * o 

i j 1.-2/3. ; a J • 
103 <uIL-2/3.5 yg IMT 
13 <u:L-2/7.0 y g I".T 

:oc tcuiL-2/7.0 :kt 

S3 1 i ng Control 

*'-3".' is change in body weic - . #• % . 

weight Jin 9} at 14 days after treatment to mean body we-.ght 9) a. 
the start of treatment. 

-s chance in tumor volumes as measured by the ratio of mean 
tii-aor yolume (in r-^. at K days after treatment to mean tumor volume 
{in'rr;-; at the sta^t 0' treatment. 

♦ ♦»- T/ <- < 5 t f, e ratio 0* treated turcor volumes to control tumor 
volumes. ' (e.3., 5T/C = ao T-ans there was 5';-, tumor growth 
inhife'tion} 

Tho «sute .noica:e tr.at fts com&nasor. was aoprnamsely saJiuve «i» respect to its antitumor 
eriecs'toxicrties were enhances shgftSy. Alteration e< me dose.route'scheouie may alter the eff.cacy and 

'"^TScclona! amibooy-prodiong hybridomas listec below were oeoosited with the Amencan Type 
Cufture Collection (ATCC. or irwrtro International Inc. (IVl) under the terms oi the Budapest Treaty on me 
wematicnal Recoanrtton of the Deposit of Microorganisms tor the Purposes of Patent "J "J* 
Regulations thereunder (Sudapest Treaty). This assures maintenance of the vabte culture M years «rom 
sate of deposrt. The hybridomas will be made available by ATCC or IV. under me terms of the Budape*' 
Treaty, and subject to an agreement between the assignee of th.s aopl.canon. Cetus Corporation and ATCC 
or «V. wh,ch assures unrestricted availability upon .ssuance of the pertinent U.S. patent. Ava.laW^otme 
deposited strains is not to be construed as a license to practice the invention in contravention of the ngms 
granted under me authority of any government in accordance with its patent laws. The assignee has agreea 
that if me cell lines on deposit should die or be tost or destroyed when cultivated under surtaWe condruons. 
they will be promptly replaced on notification with a viable culture of me same cell me. 

Each hybridoma designation listed in the left column of Table X- corresponds to the monoclonal 
antibody producing the designated monoclonal antibody. 
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'ABLE X 



Cell r-n e Des:on3"or, 
9C-. 

s?h; 

■06A1C 

123H7 

20CF9 

254H9 

421E2 

22A1 

35E i - 

14DA7 

203E2 



-Oil . c 

43CA12 

45707 

597=3 

741F3 

759F2 

738G5 

451C3 

452F2 

650E2 



;v i Accession Nurcper 

I VI -10056 
I VI -10057 
•V! -10059 
IV- -10050 
I V1-10C5I 
iV. -10062 
IVI-10063 
171-10064 
I VI -10066 
•V: -10057 
IYI-10069 
IV1-10070 
IV! -10072 

:v:-ioo73 

171-10074 
IVI-10075 
IV1-1C076 
IV! -10077 
IV! -10073 
IVI-10079 
IVI-10080 
I VI -10031 
I VI -10032 
I VI -10083 



Desicnation ATCC Deposit Pete ATCC Accessi on Nunber 



250F9 
2G3 
33F3 
112FI 
2-1 5E 7 
25632 
317G5 
369F10 
4S4C.il 
230D11 
520C9 
"260F9-1C9 



1/27/84 

1/27/84 

1/9/85 

1/27/34 

1/27/8* 

1/27/84 

1/27/84 

12/13/34 

1/27/84 

1/27/84 

1/8/85 

11/7/84 



HS-3483 
H3-3491 
HS-8697 
H3-3490 
H3-8489 
K3-84S5 
H3-8485 
H5-8682 
K3-8484 
H.3-8437 
H9-8696 
HB-8562 



so 



'This clone is a descendent of 2C0F9 and was found to be a better 
antibody producer than 260F9. 

in summary, the present invention is seen to provide a comb.nat.on therapy lor cancer us.ng w amount 
oi anti-tumor monocle antibody and/or immunotoxin and IL-2 together that is pharmacologically effective. 



S5 



Claims 

1 The use ol a combination oi IL-2 from a mammaliw species and at least one monoclonal antibody 
-.ha' b.nds «electively to human cells and/or at least one immunotoxin tha! binds se.ectively to human tunic 
cells in providing a medication lor the th rapeutic r pr phylactic treatment ol tumor burden .n a warm- 
blooded mammalian host. 
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•jze -j* ZH'.rr. ^ 



:-.c JL-2 --om a mammaisai soecret arc" at 'easi one monoclonal 

-ufTHor ce.<s ar.c 0' at oas: one- -m-uw** t» n "s selectively 
s*rDa'a*€iv 

" " 2 J. " Sl.„ r ~.~.r -:-- : -ar:v *'t»cr:--e £TOT« V <L-2 4 ?o~- a -na^^a-'a^ soeoes and at 
L' r(!rC v^ t-a- z-r.ct r.otectiveiv ~ :e::s contsmirc w:- wmcr ou'cen 
A ' - 0 -- 0 *.- IO p. su.tac* Jo- -aremera'. cr suocutarec^s r-oonyiacc treatme^-. oi :umo- Duraen 

. r „" fa -, (K V.-c- :r. Dnar-nacc'cc:cat:y ettec:>ve amount: z* !L-2 t-or- a -r.a->-.a:;ar. soeoes and a: 

c * . ^-.-v— ^na 1 an-ot-sv tna; c.:r.cs selective^ :c n.uma-. 

"~" c " AdVs* a— c:c:n- to ciatm 2 ~nere»r. :ne »nnu?o::»^ co-enses an an:;cooy :na; selectively 
: t: areas: ane-or ovanan canes: ceils anc nas a 3 c vs :so:yoe ar.= wr.ere.n me cares- oe.no 

• fi p--r- breast ar.c c ovarian cancer. 

' V CSl i t0 n a r.^oromc -o ;:a:r. 3 or dam 4 wwe-..- ♦r-n-or.otor-n csmonsec on annbocy thai 

, < ;.2;;;;T- 1 r,w^ consisting of 250F9. 23COi 1. 245E7. 520CS tt3Ft. *CSB2. ^Cr,. 2G3. 23F8. 

;; 3r ; c a 35^,0. «05A-.0. 367K9. <2lSS. <5iC2. -5*a;2. 650E2. 74iFe. 759E3. and antibodies 
™ra%"^c!.o4»y'eqJ.viien: :c a member o? saia crojc &c *^ f * n ^ e .mmunotoxm comprises a 

.c;-arv. r.tr ~ A chair.. ^ ^ _ 

"*"- • ^e,^- cha ~' claims 2 ::■ 5 v^e^n *ne IL-2 •* h uman H-2 and the 

c .. f-.^ne- ~~-^-:se5 a c-ha'maceuucativ accectao'e ta-^e' ^r-ciurr* 

"T": *^-^s," 0 - a-o^ to arv c^e of cia:ms 2 ;o 7 wwe:-. :?»c ;l-2 =s wai-jfe ^an :L-2. des-aia- 

;: -2.;.^ :aes-W-!L.2«,^"«. >t-2^.« . U--2.U.0-. *L-2^:^:^. ces-ata.iL-2. or oes-aJa^^o-. 

c V=-- -o- a ^arr.maiiar. srec»es an- a: Jeasi one immunoioxm that D.nas selectively to cells 
. jrnC r Durcer. ana cr a; ieas: one monoclonal ar.t:oo<!y tnat 0*ds seieciv^iy to human lumof 
~; ic \^*, ce V a ~^05 :o- tneraoeutic or ofophyiactic treatm^t o' tumor buroen m a *farm-bloode<2 
-a-"a!.^" comp-^.nc acmmtr.enng to sad Most a o^armacotogicaJiy eftectix-e amount oi a combina- 
iien'c; sa^ 1L-2. .mn.unotoi.nfsi antS/o: amibotfydes) oofonaliy ~- the ccmponents o? sa.d combination to 
-~ a«T-:n;riered seoaxately to the hor*. 

•n « and .mmunotoxin and-or antibodv according to Clarrr. 9 ^-ere.n the .mmunotown comor.ses a 

^-zr> r.zzu A cna^n con.ugated to a monoclonal anybody that binds seieaiveiy to human breast 

a^Vc^Dvar.ar. cancer cells and has a G cr M .sorype. and ~c.e<e-r. the tumor burden beng treated is breast 
a~.ee o van an cancer. 

iL-2 arc immunotown and-or antibody according to claim 9 or claim 10 wherein the ant.oody is 
^n.Qo o' 250F9 and ~e host is human. 

""i2. !L-2 and .mmunotoxin ar.d'or antibody according to any one o? claims 9 to u wherein me 
^cmr naticn is administered in reseated doses. 

'Z A process for the preparation ot a composition suitable tor parenteral or subcutaneous administra- 
tion ~ rnamrnalian ho» icr ^eraoeutic cr prophylactic treatment of cancer comprising mixing together or 

Jiar.- — sw-rt use 1L-2 frcrh a mammalian soecies and a; least one monoclow! antilxyv mat binds 
?Wr.^iy to human turner celts and'er at ieast one immunotoxin that bmos seieovely to human tumor 
ceils. 
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